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(54) THREE-DIMENSIONAL GAME DEVICE AND IMAGE SYNTHESIS ^ 

(57)Abstract: 

PURPOSE: To increase the fun with a counter-match game by 
preventing the generation of confusion in a player in such a case as in 
collision of moving bodies with each other and an attack to the moving 
body is made and eliminat ing unfavorable situation to the enemy, etc. 
CONSTITUTION: This three-dimensional game device makes a 
counter-match using moving bodies which move in a three- 
dimensional game space. A game space calculation part 120 performs 
calculation for setting of three-dimensional game space while an 
image synthesizing part 140 synthesizes a view field image which is 
visible in the specified view point position and line of the glance in the 
set three-dimensional game space. A movement calculation part 122 
performs computation for moving the applicable moving body within 
the game space in accordance with the operation of the player, while a 
direction change part 124 conducts a computation to change the 

heading of the first moving body to the direction where the second moving body lies in case the second 
moving body has run against the first moving body which is moving in the game space. Similar processing 



is made also in case the applicable moving body has received an attack of an enemy. 
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NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the 3 -dimensional game equipment and the picture composition 
method of making it pitched against each other using the mobile which moves in the inside of 3 -dimensional game 
space. 
[0002] 

[Description of the Prior Art] Conventionally, a false 3-dimensional picture (field-of-view picture) is generated using 
the CG technology, and the various 3-dimensional game equipments with which a player performs a game are known 
looking at this 3-dimensional picture. The pitched-against each other type 3-dimensional game equipment pitched 
against each other while the mobile which a player operates, and the enemy mobile which other players, a computer, 
etc. operate move about the inside of 3-dimensional game space (3-dimensional virtual space) freely as one of such t 
3-dimensional game equipment is known. 
[0003] 

[Problem(s) to be Solved by the Invention] now, compared with two-dimensional game equipment, the feeling of be 
actually in 3-dimensional space (3-dimensional virtual space) is obtained, and 3-dimensional game equipment has th 
advantage that the enjoyment of a game is markedly alike and increases by this On the other hand, a player tends to 
miss the position and direction of a self-opportunity of [ in 3-dimensional space ], and has the problem of being easy 
lapse into derangement. Especially, it is necessary to perform a waging-war game within the limited time limit, and 
with this kind of game equipment, generating of unnecessary derangement impresses stress in a player, and causes th 
situation where a player cannot be devoted to a 3-dimensional game. Therefore, with this kind of 3-dimensional gam 
equipment, such unnecessary derangement is prevented and the technical technical problem that game operability mu 
be made smooth occurs. 

[0004] For example, the situation that the enemy mobile collided from back or the side to the mobile of a self- 
opportunity is considered. With 3-dimensional game equipment, since a mobile moves freely and can turn around the 
inside of 3-dimensional game space, such a situation is produced frequently. In this case, the player which operates a 
self-opportunity is performing the game, looking at the field-of-view picture in the direction (travelling direction) 
which a self-opportunity turns to. Therefore, when an enemy mobile collided from back or the side in this way, the 
player could not understand what happened in an instant, but in order to avoid this situation, it had the problem of 
causing unnecessary derangement of repeating useless operation. Especially, three directions are closed by the 
obstruction etc. among the four surrounding directions of a self-opportunity, and when an enemy mobile collides fro 
other one direction, since a self-opportunity is immovable in the direction of an obstruction, the degree of derangeme 
increases further. 

[0005] The above problem is the same when the attack of the missile which the enemy launched to the back and the 
side of for example, a self-opportunity is received. In such a case, since it is difficult to counterattack to an enemy, o 
the other hand, an attack will be received in a target from an enemy, and the enjoyment of a waging-war game will b 
halved. 

[0006] this invention is made in view of the above conventional technical problems, and the place made into the 
purpose is located in the place which offers the 3-dimensional game equipment and the picture composition method 
canceling the disadvantageous situation to an enemy etc. and increasing the enjoyment of a waging-war game while 
prevents generating of derangement of the player which operates a mobile, when there are a collision of a mobile 
comrade and an attack on a mobile. 
[0007] 
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[Means for Solving the Problem and its Function] In order to attain the above-mentioned purpose invention of a claim 
A game space operation means to make it pitched against each other using the mobile which moves in 3-dimensiona 
game space and to be 3 -dimensional game equipment and to perform the operation for a setup of the aforementioned 
dimensional game space, A picture composition means to compound the field-of-view picture which is in sight in the 
predetermined view position in the set-up 3 -dimensional game space and the direction of a visual axis is included at 
least. A means by which the aforementioned game space operation means performs the operation to which the 
aforementioned mobile is moved according to operation and the predetermined program of a player in the 
aforementioned 3 -dimensional game space, When other 2nd mobile collides to the 1st mobile which moves in the 
inside of game space, it is characterized by including a direction change means to perform the operation to which the 
direction which this 1st mobile turns to is changed so that it may approach in the direction in which this 2nd mobile 
located. 

[0008] Moreover, invention of a claim 7 is the picture composition method used for the 3-dimensional game equipm 
opposed using the mobile which moves in 3-dimensional game space. The operation to which the aforementioned 
mobile is moved according to operation and the predetermined program of a player in the aforementioned 3- 
dimensional game space is performed. When other 2nd mobile collides to the 1 st mobile which moves in the inside o 
game space The operation to which the direction which this 1st mobile turns to is changed so that it may approach in 
the direction in which this 2nd mobile is located is performed, and it is characterized by compounding the field-of-vi 
picture which is in sight in the predetermined view position in the 3-dimensional game space set up according to a 
game space operation including this operation, and the direction of a visual axis. 

[0009] According to a claim 1 or invention of 7, a mobile can move about the inside of 3-dimensional game space 
freely according to operation of a player etc. And the field-of-view picture which is in sight in the direction of a visu 
axis of the direction which a mobile turns to in the position of the predetermined view position in 3-dimensional virt 
space and the direction of a visual axis, for example, the cockpit of a mobile, the position behind a mobile, etc. is 
compounded, and a player operates a mobile, looking at this field-of-view picture. And if the 2nd mobile collides to 
1st mobile, it will change so that the direction which the 1st mobile turns to may approach in the direction in which t 
2nd mobile is located. This is recognized or the player which operates the 1st mobile when the 2nd mobile has not 
projected on the field-of-view picture which is in sight from the 1st mobile by this becomes possible [ adding an atta 
to the 2nd mobile by projecting the 2nd mobile on a field-of-view picture, and turning to the direction of the 2nd 
mobile ]. 

[0010] Moreover, a game space operation means for invention of a claim 2 to be 3-dimensional game equipment 
opposed using the mobile which moves in 3-dimensional game space, and to perform the operation for a setup of the 
aforementioned 3-dimensional game space, A picture composition means to compound the field-of-view picture whi 
is in sight in the predetermined view position in the set-up 3-dimensional game space and the direction of a visual ax 
is included at least. A means by which the aforementioned game space operation means performs the operation to 
which the aforementioned mobile is moved according to operation and the predetermined program of a player in the 
aforementioned 3-dimensional game space, When the mobile which moves in the inside of game space receives an 
attack, it is characterized by including a direction change means to perform the operation changed so that it may 
approach in the direction which had the direction which this mobile turns to attacked. 

[001 1] Moreover, invention of a claim 8 is the picture composition method used for the 3-dimensional game equipm 
opposed using the mobile which moves in 3-dimensional game space. The operation to which the aforementioned 
mobile is moved according to operation and the predetermined program of a player in the aforementioned 3- 
dimensional game space is performed. The operation changed so that it may approach in the direction which had the 
direction which this mobile turns to attacked, when the mobile which moves in the inside of game space receives an 
attack is performed. It is characterized by compounding the field-of-view picture which is in sight in the predetermin 
view position in the 3-dimensional game space set up according to a game space operation including this operation, a 
the direction of a visual axis. According to a claim 2 or invention of 8, if a mobile receives an attack, it will change s 
that it may approach in the direction in which the direction which a mobile turns to was attacked. This is recognized 
the player which operates a mobile when the attack direction has not projected on the field-of-view picture which is 
sight from a mobile by this becomes possible [ counterattacking to the partner who projected the attacked direction o 
the field-of-view picture, and attacked ]. 

[0012] Moreover, it is characterized by for invention of a claim 3 to perform the operation to which the aforemention 
direction change means asks for the variation of the direction information on the circumference of the predetermined 
shaft of the 1st mobile based on the angle of the direction which connects the position of the 1st mobile of the above 
and the position of the 2nd mobile of the above, and the direction which the 1st mobile of the above turns to to 
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accomplish, and changes the direction of the 1st mobile based on this variation in 

[0013] According to invention of a claim 3, the angle which the 1st, the direction to which the position of the 2nd 
mobile is connected, and the direction which the 1st mobile turns to accomplish is called for. And based on this calle 
for angle, the variation of direction information is calculated by carrying out the multiplication of the predetermined 
constant to this angle etc. And based on this variation, the operation to which the direction which the 1st mobile turn 
to is changed in the direction in which the 2nd mobile is located is performed. It becomes possible to change the 
direction which the 1st mobile turns to certainly to the direction of the 2nd mobile by the above data processing. 
[0014] Moreover, it is characterized by for invention of a claim 4 to perform the operation to which is asked for the 
variation of the direction information on the circumference of the predetermined shaft of a mobile in a claim 2 based 
the angle of the direction to which the aforementioned direction change means connects the position of the 
aforementioned mobile, and the position of the aforementioned attack, and the direction which the aforementioned 
mobile turns to to accomplish, and the direction of a mobile is changed based on this variation. 
[0015] According to invention of a claim 4, it becomes possible to change the direction which a mobile turns to 
certainly in the attack direction. 

[0016] Moreover, invention of a claim 5 is characterized by the aforementioned direction change means changing th 
value of the aforementioned variation based on the collision speed of the 2nd mobile of the above to the 1st mobile o 
the above in a claim 3. 

[0017] According to invention of a claim 5, processing of making [ many ] variation is attained, for example, so that 
the collision speed between mobiles is large. 

[0018] Moreover, invention of a claim 6 is characterized by the aforementioned direction change means changing th 
value of the aforementioned variation based on the damage force of the aforementioned attack on the aforementioned 
mobile in a claim 4. 

[0019] According to invention of a claim 6, processing of making [ many ] variation is attained, for example, so that 

the damage force of the attack on a mobile is large. 

[0020] 

[Example] Next, the suitable example of this invention is explained in detail based on a drawing. 
[0021] Drawing 1 is the appearance perspective diagram showing the game equipment (3 -dimensional game 
equipment) of this example. This game equipment has multi-player type composition, and the game equipments 10 a 
1 1 of each other with which plurality became independent are connected through the data transmission line. 
[0022] The game equipment of this example realizes the 3 -dimensional game pitched against each other while the 
future tank which the 1st player PI drives, and the future (or computer controls) tank which the 2nd player P2 drives 
move about the inside of 3-dimensional virtual game space freely. 

[0023] In here, the independent game equipments 10 and 1 1 mean being formed so that each game equipments 10 an 
1 1 can realize a single handicap player type game independently, respectively. And it becomes possible to perform a 
multi-player type game in the same game space between the game equipment of other players by communicating gam 
space setting information etc. through a data transmission line. Moreover, a multi-mold player game forms the field- 
view picture which is in sight in two or more different view positions in the same game space etc. using the equipme 
of a simple substance, and projecting these field-of-view pictures on two or more displays can also realize it. 
[0024] The detailed appearance perspective diagram about game equipment 10 is shown in drawing 2 . Game 
equipment 1 1 also has same composition. 

[0025] This game equipment 10 realizes the 3-dimensional game against which the future tank by which a player 
controls the inside of 3-dimensional virtual game space, and the future tank which a computer drives battle. 
[0026] The 3-dimensional game realized by the game equipment 10 of an example is a future tank game unfolded in 
future city in which various races gathered. In this future tank game, it also determines a champion in desperate fight 
form that the fighters which gathered aiming at the immense prize are squarely surrounded with a wall, and escape in 
the game field which is not allowed. Each fighter vies in a champion by each future tank to own. And a player 
participates in a game as one of these fighters. 

[0027] A player drives the future tank 20 which operates the analog levers 12 and 14 of the right and left which are a 
control unit, and is projected on a display 110. That is, a player can move about the inside of the game field 60 set up 
3-dimensional virtual game space freely all around by driving this future tank 20. An attack to an enemy is delivered 
these analog levers 12 and 14 by forming the triggers 16 and 18 of the missile which is powerful arms although there 
a limit in the number, determining an aim to it as the machine gun which can be fired without any restriction at an 
enemy's future tank using the collimation 30 of a display 1 10 mostly displayed in the center, and operating the 
aforementioned triggers 16 and 18. 

h g eg b eb eg e e 



Page 4 o 



[0028] The general drawing of the game field 60 is shown in drawing 3 . 

[0029] In this game field 60, various kinds of 3-dimensional geographical features set up by the game program are 
formed. First, the four way type of the game field 60 is surrounded with the wall 62 so that each fighter cannot escap 
The 1st plateau 64 is formed inside this wall 62. The 0-meter zone 66 is surrounded by this 1st plateau 64, and slant 
faces 68, 70, 72, and 74 are established in between them. Furthermore, the 2nd and the 3rd plateau 76 and 78 are 
established in the 0-meter zone 66, and obstructions 80 and 82 are also formed in it. 

[0030] And in this game field 60, the future tank 20 which a player drives, and an enemy's future tank 22 which an 
enemy fighter (a partner player or computer) drives face each other on the 0-meter zone 66. 

[003 1] By operating the aforementioned levers 12 and 14, a player moves its own future tank 20 to the position whic 
is easy to attack an enemy's future tank 22 for the inside of this game field 60 freely, and delivers the attack. 
[0032] An example of the block diagram of the game equipment 10 of an example which performs such a 3- 
dimensional game is shown in drawing 4 . In addition, the explanation about the composition which communicates d 
among other game equipments is omitted. 

[0033] The game equipment 10 of an example includes a control unit 100, the game space operation part 120, the 
picture composition section 140, and the aforementioned display 1 10. 

[0034] The aforementioned control unit 100 contains each levers 12 and 14, triggers 16 and 18, etc. which are shown 
drawing 1 . 

[0035] The aforementioned game space operation part 120 performs the operation for a setup of 3-dimensional game 
space based on the game program beforehand determined as the manipulate signal from a control unit 100. 
[0036] That is, the aforementioned game space operation part 120 performs the game operation about formation of th 
game field 60 shown in drawing 3 . Moreover, the game operation which the future tank 22 which the future tank 20 
which a player drives and a partner player, or a computer drives moves in the inside of the game field 60 is performe 
The game operation to which this future tank is moved is performed by the move operation section 122 built in the 
game space operation part 120. In addition, when driving the future tank 22 by computer, this operation is performed 
according to a predetermined game program. 

[0037] The picture composition section 140 generates the field-of-view picture which is in sight in the predetermined 
view position in the set-up 3-dimensional game space, and the direction of a visual axis, and displays the generated 
field-of-view picture on a display 1 10. The principle of the picture composition technique realized by this picture 
composition section 140 is shown in drawing 5 . 

[0038] The information about the 3-dimensional game space 500 which contains 3-dimensional object 510 grade in t 
game equipment of an example is memorized beforehand. And the 3-dimensional objects 510 are two or more polyg 
512-1,512-2,512-3... It is expressed as a geometric model which consists of combination. 

[0039] If the future tank game of an example is taken for an example, the 3-dimensional objects 510 are the future 
tanks 20 and 22 which appear in the 3-dimensional game space 500, and, in addition to this, various kinds of 3- 
dimensional objects (for example, 3-dimensional object 511 showing an obstruction) showing the game field 60 show 
in drawing 3 are arranged in this 3-dimensional game space 500. 

[0040] Perspective-projection conversion is carried out on the perspective-projection side 520 of view system of 
coordinates centering on the view 610 of a player, and these 3-dimensional objects are displayed on a display 1 10 as 
field-of-view picture (3-dimensional false picture) 522. In the example, the view 610 of a player is set up behind the 
future tank 20 which a player drives (setting to the position of the cockpit of a future tank etc. is also possible). 
Therefore, on a display 1 10, the field-of-view picture seen from the back of a future tank will be displayed. 
[0041] When a player operates the levers 12 and 14 of a control unit 100 and rotation of the future tank 20 by which 
has ridden virtually, advancing side by side, etc. are operated, a position, the direction of a visual axis, etc. of a view 
610 to the 3-dimensional game space 500 will change, and the 3-dimensional game space 500 will rotate and advanc 
side by side. That is, the game space operation part 120 calculates rotation of the 3-dimensional object 511 grade oft 
3-dimensional object 510 which is the future tank which constitutes the 3-dimensional game space 500, or others, 
advancing side by side, etc. on real time based on this manipulate signal and a predetermined game program. And as 
mentioned above, perspective-projection conversion of these 3-dimensional objects is carried out on the perspective- 
projection side 520, and the field-of-view picture 522 which changes on real time by this is displayed on a display 1 1 
[0042] Therefore, a player can carry out the virtual simulation of the state where the inside of the play field 60 set up 
the 3-dimensional game space 500 is participated in the game, driving the future tank 20, by operating a control unit 
100 and driving the future tank 20. 

[0043] In addition, in this example, independent body system of coordinates are set to each of a 3-dimensional objec 
and each polygon 512-1,512-2 which constitutes the 3-dimensional object 510 - it is arranged at the body system of 
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coordinates by which .... was set as the 3 -dimensional object 510, and, thereby, the geometric model of the 3- 
dimensional object 510 is specified Furthermore, the 3-dimensional game space 500 is formed using a world coordin 
(XW, YW, ZW), and the 3-dimensional object 510 expressed using body system of coordinates is arranged in this 
world coordinate. And the data which express the 3-dimensional object 510 to the view system of coordinates which 
took the direction of a visual axis in the right direction of the Z-axis are transformed by making the position of a view 
610 into a zero. Then, perspective -projection transform processing to the screen coordinate system set as plane of 
projection 520 is performed. Thus, the field-of-view picture which is in sight from a view 610 can be displayed on a 
display 1 10. 

[0044] Now, an example of the field-of-view picture displayed on a display 1 10 by the game equipment of this exam 
is shown in drawing 6 (A) - (C). These field-of-view pictures are field-of-view pictures which are in sight from the 2 
player which drives the future tank 22. The scene where the future tank 22 approaches from the back of the future tan 
20 which the 1st player drives is shown by drawing 6 (A). In this case, since the direction which the future tank 20 
turns to is not turned to in the direction in which the future tank 22 is located, the future tank 22 is not projected on t 
field-of-view picture of the 1st player. Therefore, the 1st player does not notice the future tank 22 existence. The futu 
tank 22 considers the situation of having collided with the future tank 20, in this state. In this situation, since the 1st 
player was not able to understand what happened in an instant, it had the problem of making the 1st player producing 
unnecessary derangement, with conventional game equipment. Moreover, in this situation, since the future tank 20 h 
not turned to the direction of the future tank 22, it could not add an attack to the future tank 22, but it had the problem 
that the future tank 20, on the other hand, received the attack of the future tank 22 in a target. Thus, if unnecessary 
derangement arises, stress will be impressed in the 1st player. Moreover, if the future tank 20 receives a one-sided 
attack, a match will be settled immediately and the enjoyment of a waging- war game will be halved. 
[0045] In this example, in order to prevent such a situation, when the future tank 22 collides with the future tank 20, 
processing changed so that the direction which the future tank 20 turns to may be close brought in the direction in 
which the future tank 22 is located as shown in drawing 6 (B) is performed. This change processing is performed by 
direction change section 124 shown in drawing 4 . 

[0046] Thus, by performing change processing of a direction, the future tank 20 becomes possible [ that it is suitable 
the direction of the future tank 22 gradually ] 5 and it becomes possible [ the 1st player ] to counterattack to the future 
tank 22 which is an enemy, while being able to understand what happened. The disadvantageous situation that the Is 
player fell can be canceled by this, and the enjoyment of a waging -war game can be increased by making both battle 
situations equal. 

[0047] Moreover, rotation of the future tank 20 in this case can be impressed as if rotation took place to the player w 
the shock of a collision, since it was started when the collision took place. Consequently, while being able to take ou 
with the shock of a collision the stage effects of rotating the future tank 20, the sense of incongruity by having rotate 
the future tank 20 is not impressed in a player. 

[0048] Like drawing 6 (B), to some extent, when suitable in the direction of an enemy's future tank 22, the player its 
can operate the future tank 20, can turn to the direction of the future tank 22 completely, and can counterattack the 
collimation 30 shown in drawing 2 according to an enemy. On the other hand, even if it will be in the state of drawin 
6 (B), even when not noticing an enemy, if the future tank 22 collides with the future tank 20, it will be in the state 
where it is shown in drawing 6 (C) again. Then, since the future tank 22 will be projected on the field-of-view pictur 
of the 1st player, it becomes that the 1st player can add a counterattack to an enemy easily. 
[0049] Next, data processing performed in the game space operation part 120 is explained in detail. As shown in 
drawing 4 , the game space operation part 120 contains the object information-storage section 126. There is a storage 
storage area of only the display significant work which constitutes 3-dimensional game space in the object informati 
storage section 126, and the object number of the object which should be displayed on the positional information, the 
direction information, and this position of this display object is memorized in each area (this positional information, 
direction information, and object number that were memorized are hereafter called object information). An example 
the object information memorized by the object information- storage section 126 is shown in drawing 7 . Moreover, t 
relation between the positional information (Xm, Ym, Zm) and the direction information (thetam, phim, rhom) whic 
are included in these object information, and a world coordinate (Xw, Yw, Zw) is shown in drawing 8 . 
[0050] The object information memorized by the object information-storage section 126 is read by the move operatio 
section 122. In this case, the object information in the frame in front of [ of the frame (one frame is for example, 1/6 
seconds) concerned ] one is memorized by the object information-storage section 126. And the move operation secti 
122 searches for the object information (positional information, direction information) in the frame concerned based 
the read object information and the operation information from a control unit 100. And the object information search 
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for is outputted to the picture composition section 140. The picture composition section 140 contains the object imag 
information storage section 142, and the image information of the object which consists of two or more polygons is 
memorized by the object image information storage section 142. And it is specified by the object number in the obje 
information inputted from the game space operation part 120 which object image information is specified. Moreover 
is specified using the positional information and the direction information in object information in which direction th 
specified object is arranged in which position. 

[0051] Next, data processing performed in the direction change section 124 is explained in detail based on the flow 
chart shown in drawing 9 . First, the judgment of the collision between the future tank 20 and 22 is performed at Step 
S2. This judgment is performed as follows, for example. That is, the future tanks 20 and 22 are first approximated an 
expressed with the square which has predetermined length in every direction as shown in drawing 10 (A). And when 
lap arises between this square, it judges with the future tanks 20 and 22 having collided, and shifts to the processing 
after Step S3. On the other hand, when a lap is judged not to generate and collide, processing after Step S3 is not 
performed. 

[0052] At Step S3, an angle alpha is called for first. This angle alpha is an angle of the direction of the straight line 8 
which connected the position A of the future tank 20, and the position B of the future tank 22, and the direction 
(travelling direction) 84 which the future tank 20 turns to to accomplish, as shown in drawing 10 (A). And based on 
this angle alpha, as shown in a lower formula (1), the initial value beta 0 of the variation of direction information 
thetam (refer to drawing 8 ) of the circumference of the Y-axis of the future tank 20 is calculated. 
beta0= alpha/H(l) 

Here, H is good also as a constant like H= 64. Moreover, it is good also as a function of the collision speed VAB as 
H=f (VAB) (collision speed of the future tank [ as opposed to the future tank 20 in VAB ] 22). It is made for H to 
become small, so that VAB is large, when considering as the function of the collision speed VAB. If H becomes sma 
as shown in an upper formula (1), beta 0 will become large, and variation of the direction of the circumference of the 
Y-axis of the future tank 20 can be enlarged. That is, the game expression of making the direction of the future tank 
turn to is attained in the future tank 20 so quickly that the collision speed VAB is large. In addition, the collision spe 
VAB is good also as a relative velocity between the future tank 20 and 22, and good also as a speed of the future tan 
22. Furthermore, in consideration of the degree of angle of approach of the future tank 22, you may find the collision 
speed VAB. 

[0053] Next, as shown in step S4, the operation to which the direction information thetamO on the circumference oft 
Y-axis of a future tank is changed using beta 0 which is the initial value of the variation calculated by the upper 
formula (1) is performed. thetamO is changed so that the direction which the future tank 20 turns to may specifically 
approach in the direction in which the future tank 22 is located. For example, in the case of H= 64, an angle alpha tu 
into beta0=2 degree at 128 degrees. Therefore, in this case, it calculates fluctuating thetamO etc. and a future tank is 
only twice turned to the direction of the future tank 22. 

[0054] After 1 field period (for example, 1 / 60 seconds) progress, if it goes into the next field, processing of Step S5 
shown in a lower formula will be performed, 
beta n=beta n-lxJ (2) 

Here, like J= 0.96, J may be made into a constant and is good also as a function with the collision speed VAB etc. A 
the value of variation betan can be made small for every field by being referred to as J< 1, and change of the directio 
of the circumference of the Y-axis of the future tank 20 can be completed after fixed time. 

[0055] Next, as shown in Step S6, the operation to which direction information thetamn of the circumference of the Y 
axis of a future tank is changed is performed using variation betan called for by the upper formula (2). thetamn is 
changed so that the direction which the future tank 20 turns to may specifically approach in the direction in which th 
future tank 22 is located. Thereby, the direction which the future tank 20 turns to further rather than the last field 
approaches the direction of the future tank 22. 

[0056] Next, it is judged at Step S7 whether betan called for by the upper formula (2) is smaller than the predetermin 
value A. In this example, this predetermined value A is about 0.2 degrees. Although it becomes small one by one as 
time is formed by betan, since it becomes useless even if it will calculate more than it, if it becomes the following 
values to some extent, processing of Step S7 is performed. 

[0057] After 1 field period progress, when it is betan>A at Step S7, it returns to Step S5. And n is incremented and 
processing of Steps S5-S7 is repeated. On the other hand, when it comes to betan<=A, processing is completed (Step 
S8). 

[0058] By the above processing, the direction which the future tank 20 turns to goes after the collision of the future 
tanks 20 and 22 toward the direction where the future tank 22 is gradually located in every 1 field period (1/60 
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seconds). Thereby, the 1st player becomes possible [ also adding an attack to the future tank 22 ] while becoming 
possible [ getting to know existence of the future tank 22 ]. 

[0059] Now, the case where it collides while the future tanks 20 and 22 were located in a line with the longitudinal 
direction is shown, for example in drawing 10 (B). In this case, the directions 84 and 85 which the future tanks 20 an 
22 turn to are these directions. When the technique of performing the operation to which is followed, for example, th 
direction of the future tank 20 is changed only using the travelling direction of the future tank 22 is used, the directio 
of the future tank 20 cannot be changed in the situation shown in drawing 10 (B). On the other hand, in this example 
since the technique of calculating the direction of the future tank 20 using the angle alpha shown in drawing 10 (B) i 
used, in such a case, it does not produce un-arranging. 

[0060] Moreover, in the case of drawing 10 (A), the variation of the direction of the future tank 20 becomes large so 
that clearly [ an angle alpha ] from an upper formula (1) compared with drawing 10 (B), since it is large, and the futu 
tank 20 turns to the future tank 22 more quickly. It can escape from such a disadvantageous situation thereby more 
quickly, and operability of a game can be made more smooth. Thereby, the stress of a player can be made to mitigate 
[0061] Moreover, an example when the future tank 20 receives the attack by the cartridges 88, such as a missile and 
machine gun, is shown in drawing 10 (C). Processing to which the direction of the future tank 20 is changed also in t 
case by the future tank 20 and the same processing as the case of a collision of 22 is performed. For example, at Step 
S2 of drawing 9 , a judgment whether the future tank 20 received the attack with the cartridge 88 is made. This 
processing is performed by judging whether there is any overlap in the square showing the future tank 20, and the 
square showing a cartridge 88. Moreover, alpha of Step S3 becomes the angle of the direction of the straight line 87 
which connected the position A of the future tank 20, and the position C of a cartridge 88, and the direction (travellin 
direction) 84 which the future tank 20 turns to to accomplish. And based on this angle alpha, beta 0 is calculated by t 
same operation as an upper formula (1). And the processing after step S4 - S7 becomes being the same as that of the 
processing in the future tank 20 and the collision of 22. 

[0062] In addition, also let the angle alpha in drawing 10 (C) be the angle which the direction of the straight line whi 
connected the position A and the position (not shown) which the partner attacked, and a direction 84 accomplish. 
Cartridges, such as a missile, may draw a curve and it may carry out a cartridge-ed to a future tank. Therefore, it is 
better to make the position of the attack in this case into the positions (discharge positions, such as a cartridge etc.) 
which the partner attacked rather than the coming-flying direction of a cartridge. The purpose of this invention is 
because it is in turning the direction of a future tank in a partner's attack direction, and enabling the counterattack to 
partner. 

[0063] Moreover, the attack said here is not restricted to the attack by cartridges, such as a missile. For example, you 
may change the direction of a future tank by the attack by the laser beam, the ultrasonic gun, etc. Moreover, even if a 
cartridge, a laser beam, etc. do not hit the mark, it can hit with a cartridge, the obstruction which has a laser beam in 
surroundings of a future tank, and a future tank can also be rotated by the blast and vibration by this to produce. If it 
does in this way, the real feeling impressed in a player can be increased further. 

[0064] Moreover, when a future tank receives an attack, Variation beta etc. can also be changed based on the damage 
force of attacks, such as destructive power, such as not only the speed of a cartridge but a cartridge, a laser beam, etc 
or the amount of damages which the future tank actually received. Thereby, the real feeling of a game can be increas 
more. 

[0065] In addition, this invention is not limited to the aforementioned example and various kinds of deformation 
implementation by within the limits of the summary of this invention is possible for it. 

[0066] For example, as technique to which the direction of a mobile is changed, not only a thing but the various 
technique shown with the flow chart of drawing 9 is employable. For example, it is also possible to perform direction 
change processing only in consideration of travelling direction and collision speed. Moreover, you may adopt differe 
operation expression from what is shown in an upper formula (1) and (2). Moreover, for example, predetermined tab 
data are prepared beforehand and direction change processing may be performed by reading predetermined informat 
from this table data using an angle alpha, collision speed, etc. 

[0067] Moreover, in this example, although the direction information theta on the circumference of the Y-axis of a 
mobile was changed, this invention may change the direction information phi and rho not only on this but the 
circumference of other shafts, or may change two or more direction information. 

[0068] Moreover, in this example, although explained taking the case of the future tank game, this invention can be 
applied to not only this but all kinds of game, for example, can be applied to a robot waging-war game, a fighter gam 
or the spacecraft game in which the map was formed in three dimensions. 

[0069] Moreover, this invention is applicable not only to a business-use game machine but game equipment for horn 
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use etc. Furthermore, it is applicable also to the large-sized attraction type game equipment with which many players 
participate. 

[0070] Moreover, data processing performed in a game space operation means, a picture composition means, etc. in 
this invention may be processed using the image-processing device of exclusive use, and may be processed in softwa 
using a general-purpose microcomputer, DSP, etc. 

[0071] Furthermore, data processing performed with a game space operation means, a picture composition means, et 
is not limited to what was explained by this example, either. 

[0072] Moreover, the thing of composition of displaying the field-of-view picture (3 -dimensional false picture) by 
which picture composition was carried out on the display called head mount display (HMD) is also contained in this 
invention. 
[0073] 

[Effect of the Invention] According to a claim 1 or invention of 7, when the 2nd mobile collides to the 1st mobile, th 
is recognized or the 1st player which operates the 1st mobile becomes possible [ adding an attack to the 2nd mobile b 
projecting the 2nd mobile on a field-of-view picture, and turning to the direction of the 2nd mobile ]. Thereby, the Is 
player can prevent the situation of getting confused, without the ability recognizing what occurred, or the 2nd mobile 
receiving an attack in a target on the other hand. Consequently, it becomes possible to increase the enjoyment of a 
waging- war game more. 

[0074] Moreover, when a mobile receives an attack according to a claim 2 or invention of 8, this is recognized or the 
player which operates a mobile becomes possible [ counterattacking to the partner who projected the attacked directi 
on the field-of-view picture, and attacked ]. Thereby, the player which received the attack can prevent the situation o 
getting confused, without the ability recognizing what occurred, or an enemy receiving an attack in a target on the ot 
hand, and can counterattack to an enemy. Consequently, it becomes possible to increase the enjoyment of a waging-w 
game more. 

[0075] Moreover, according to invention of a claim 3, the direction which the 1st mobile turns to certainly can be 
changed to the direction of the 2nd mobile, and operability can be raised further. 

[0076] Moreover, according to invention of a claim 4, the direction which a mobile turns to certainly can be changed 
the attack direction, and operability can be raised further. 

[0077] Moreover, according to invention of a claim 5, processing of making [ many ] variation is attained and still m 
real processing is attained, for example, so that the collision speed between mobiles is large. 

[0078] Moreover, according to invention of a claim 6, processing of making [ many ] variation is attained and still m 

real processing is attained, for example, so that the damage force of the attack on a mobile is large. 

[0079] 

[Translation done.] 
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■¥©m#iif«^f±**«*2 2ttttum**t*v\ 

2 0(4**^*: 2 2<7>*^|fijV^TV^*V^fc«>*3K«*2 
2tc:«-b'r?fc*4riD*.-5it«T%-r, **«*2 0|j: 
2 2cD^^-^(^ttS<tV>5P»^^fco 

[0 0 4 5] *^1MTU £4>J: 5#*te«rBSit1-§ 
fc«>, *«W2 0lll**W2 2#f 

**«*2 0^<*fiiS:Mi«H6 (B) \Z7F-f£5 
H**ife*2 2©ffiK^S*|plJ2:ie-^tt'5J:5^{l:* 

^stes&fTSo ^(omttikm*. m4tz.7skttfamk 

912 4il<fc Vftt>tlZ> 0 

[0 0 4 6] 5 {z.jjfacomtfam&ft? ZkX\ 

2 2 2<Oj3fa\ZL»*£.fa< £ i ^ 

[0 0 4 7] r<Z)»^(D**«4:2 0<E>EMtett\ 

Wgiof:: kick fJBBWStbSfcJt), V 

lal& £ ^ -5 <t V ^ o m aSb* * - <t * s "C * -5 i * . 

[0 0 4 8] B6 (B) <£>£5t-. 

It2 0«HT**i$2 2^{^l^^, H 

2 l^i-Jjgfp 3 0 S:»^fcii:TS»1-S - i: 

6 0 (B) ^i^cCot^Sil^tt^V^ 

Sir, 06 (C) ^1-<t5*JRffii:ftSo * 
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[0 0 4 9] 1k\^ -A^BUftlMB 1 2 0 M*3^Tfr 

5 ^-ASIBRJK* l 2 0(4, bflMHSBtt 
S|S1 2 6«rgXT?V^ 0 *-f*/xu$ hfflfftffilSBBl 2 6 

fc^S*t5ffi«W« (X.. Y., Z.) 
(9., 0.. p.) t !7— /UKJffifll* (X., Y. N Z.) 

[0 0 5 0] 9 htff«Etftffll 2 6i-|Eti^tT, 

TV^^i^^ h««M\ ^Ib^gPl 2 2tC<fc«9^ 
20 <^ttj£;ft£ 0 r<D®£\ *-f*J^# hfS$&lBlfg|51 2 6 
^W^y V"' — J* (17l--A(iMiffl/6 0f» 

;*XT^£ 0 ^Lt, 2 2W\ m^MZfttz 

*zfis=-? hmnt. siwi o o^fe^tfcf^««t^ 

i^^^ h«««H«^rit«a5 i 4 o^a^^tv^o hj^^ 
^gp i 4 o yt^i?^? hm&m mnmm H2^t 

Ayt?*3>9, ^v?*^ h®^W^lBiea5 1 4 2iCt4, % 

H£tLTv^ 0 ^eu, go**?*/*.? hmmmn&i* 

S-fSj&^iy— ASMiSW*Bi 2 O^A^ttS^ 
[0 0 5 1 ] ^rfpi^{kgp 124 i-^v^rtT^tt^ 

40 0. 2 2M©«^(7>ipJ^i&S : fTfctbSo r©«5&ttffjx.f* 
«T^<fc5«-tTfc>*bS 0 IP^>. **i*2 0, 2 

2 10 (A) (^-t-J:5J-0f^»-18^SS«:«P 
*»$2 0, 2 2«U: 

[0 0 5 2] ^7^^3X11 a 
tl£ 0 ^(Dft&ate^ H10 (A) ^tf-TJ: 9 (I, 

50 ife* 2 o ©ffiBA <h 2 2 <^f^B b t ZfaAsf-m 
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8 4 h(Df$L~f1k&X'&>Z>o ^tt, dO£}ga|dg<5^ 
T. T*S (1) (-^"T<t ?(^»¥2 OCDY^m^CO 
0 o =a/H 

cfc^o H= f (V«) (V^, **«*2 0{d 

£ 0 H#/h3<)fe£i:_h5e (1) (d^f <t 5 Id /So***: 
*<*9. **i¥2 0©YttlHl!9^*rnloaEftaSr^: 
#<t#5 0 BPfe, «^S3£Sv»3&s*:#v^^^3g<** 

0. 2 2W0tt#iiStLtt)J:VNU **®* 
2 2(Di|g^LttJ;v\ Hid. 2 2 c^iSA^ 

/3.= /3.-iX J 

r dT\ jfi^J^tfj=o. 9 6 <tv>5 J: 5fd>£f&idL 
Lt, J < 1 it5^tt?l — /i-KSfc:3Eft;fi/3. 

[0 0 5 5] #:id. ^7>7/S 6 id^-TJ; 5 id. 

(2) x*«>fejxfeaE{b4j3.Srffli/^. Y 

2 2 idi£<5 < 0 

[0 0 5 6] #;id. y^s^S 7T. Jh5£ (2) T#«> 
J3 .^Sgf A J: 9 t> /h S V ^^^j^ £ 

So /3 B i3\ B#Md5fcojj:o^T»l»:/hS <*SdS, fc 
SSS^T^fiSi: fcS £**i^JLSt£«:fToT t&ifcid 

[0057] 1 7>r— /uK»iraiBia«^ ^7^s7t 

/3„> AT£>ofctir&idf;}\ 7f^/S5CI5 0 ^ L 
T. nW^y^VhU^f y^S5^S7©ftI 

5 (^f s/^S 8) 0 
[0 0 5 8] ^±<£>&L3®fd«fc 9 . **<Sfe*2 0 £ 2 2(£> 

**8t2 0Ofi<*fillt 
(1/6 0&) Sid.. ^^*i*2 2^ffiif^ 

ftldft^Tfr<o rtUdj;!?. Mi^^u— Vf4**tt 
*2 2<Z)flFSES:fii5ii:dSprgBi:*5 < !:#{d, t&KR*: 
2 2^*fbT?6c*S:in^Sr i: tpTffii:*5 0 
[0 0 5 9] ST. #Jx.tfHl0 (B) (dtf. 
2 0. 2 2dS«^fSl«d3fcV*i5se>«^bfe»'&^$*L 
£o r©»-&(dtt. *3K«3l2(K 2 2^<^8 
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* 

(1) 

^ [0 0 5 3] ft id. ^r^/S 4(d^:f <fc 9 id. ±xt 
(1) T**&*bfcKftft^«j««Tfc6i3o*fflV^T 

fTtofrSo J^Widii, 2 0<Olp]<*|pldS** 

«&$:2 2coffiEi-^*-f^{di£<5< .tpt-e-Sr^k** 
10 S 0 figa^l2 8ST + H=64^)i^^ 

= 2ffi£#5 0 t£oT. dCD^idtf;. 2S^ftt0^ 

[0 0 5 4] 1 7>f^KW 1/6 0«M S 

as 

(2) 

★ 4. 8 5te|f^ft<*:*oT^£ 0 S6oT, 0J*.fcf, 
20 if2 2<DWi=xj5&\<Dfr*m^X^ **ifelf2 0<Dj5&] 

*mk£&zmnzft5^fezm\<^m&\az, hio 

(B) td^f^Ttt, *3K«*2 0<7>*|pjS:3E{fc;S^ 
Sii:ds-e#*v\ d*Ud*f LT. #HJf£0J-T?tf\ Hi 
0 (B) (d^-r^aa^ffi^T**^S2 0O^(pJ^?S 

^i££D#V\, 
[0 0 6 0] El 1 0 (A) <Dm&\*M 10(B) 

idit^T^«a^*:£^*:#>. _k5£ (1) frbmhfrte 

J; 5 id, **«*:2 o©*iBi«)*{b:ft^*<*t», X 

30 Dii<**«*2 0ltt*l$2 2(OMfi<o dH(d 

So 

[0 0 6 1 ] HI 0 (C) idfi. **^*2 0 

^i^cO^J^T^StlSo r(0©-&t>. **R$2 0, 2 
2 t Pi^^iT**iS 2 0C92n6]£^ 

40 Tfcfc, *3K«s:2 o^»s 8 id J: t)?S:*S:gttfc^5^ 
©WISf^tT^So dco^LS^. **^*2 0^^-rE9 

fi, **«*2 0©ffiHAt»8 8^ffifiCt«:il*A/rt! 
Sl^8 7co^|^]i:. **i$2 0^<M (atfT* 
fa) 8 4 £<0J*-fft&£/«i:5o ^UT, d<7)^ftaidS 
-5^T. _hi£ (1) ira«^«»TjSodS3ft«>e>tbSo 
tLT 4~S 7^C0^S1^. 7fe*ife*2 

o. 2 2<Dm&<Dm&<D&imtmm 

★ 50 [0 0 6 2] tt*3. H10 (C) jdioW-SASatt. ffi 
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&S 0 i^ot, r^»^<0ft*<Z)f4fitt:. 

±9 t>«#Oft*LfcffiB (#«W»*MfcB») iU 

[0 0 6 3] 

HSU jB**a«fcJ:*a»fc±0**«*<z>*[a*:aEfb 
m C £ -tfrS y T A-** J: "9 —Biff - <t 3 5 T?t So 

So 

[0 0 6 5] )fe4b\ *»W»iffiflBH*ffiH;iHffiS*b-5fc 
tE"C&S 0 

[0 0 6 6] ffiJaJi, »Bfr^*|pI«r*{fc:Si3:S*jSfei: 

%*b-c*iRiaE«*a«rtT5^i:t>^riB-es>s. 

(1) . (2) K^t%<0£Sfc5»#*&«fflL 
[0 0 6 7] ^s:^lfi«l|(^4BV ^XT tt. ^K^COYM 

[0 0 6 8] Sfc, *nifit«t?tt, **ife»:y-A^ffiI 

[0 0 6 9] JHSffl^^-^ttlO** 
[0 0 7 0] *»Mfc43V^ry-AffiBI«** 
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[0 0 7 1 ] ^-AffiWSMC^S. «fft£>j**S 

[0 0 7 2] HB^SS*tfc«JMi 

(HMD) tPf tfhSr l^tSfll^t) 
<D*>*a£HS 0 
10 [0 0 7 3] 

K^O^i^fp] < r <t 2 <z>»»flc^Sct L,T*»S:lIli 

Kit So »»^-A<offiei*srj:f9*i'r 

20 ^Lir^fiBt&S. 

[0 0 7 4] fB*3S2^»*8 05SW^J:Jxtf> » 

30 [00 7 5] ^t, »3ft*3<Z)*MJc:J:tttf, 5tH(-^ 
[0 0 7 6] W*3S4CD*Wi;;J:tbtf. 

W)f*o^<*[p]^^^^^b§^sr t^s-e*. « 

^tt«r JE{ciBi_bS^S r <b ^s-e* So 
[0 0 7 7] g93ft3S5<7>JgM^J:*bfi, ffij*.tf» 

[0 0 7 8] W*3S6(^»W^i;*btf, ffij^fi^ 

40 I!if(:|:*tt5ft8©y^ — t b*mkm&& 

ir^So 
[0 0 7 9] 

[01] *»Mj5saffl*ixfc^-^»ia (3^5c^-A 
KB) ©-««r^i-^«««lEa"e*>*. 
[0 2] *»Wds*fflS*bfc^-A*B^BW*«*l» 

^0T*feS o 

[03] *mmm<D#-^mmx*i$im£tiz><!f-j±7 * 

50 — /UK<Z>Bl^iaT?*>So 
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[H5] *nmm<Dm&&f&mm$:mw~fz>tc$><Dmx' 

fc<5o 

[H6] me (A) - (C) ft. r-ixyisof ±\Z$t7S< 

[mi o] mi o (a) - (o *iPj*ftaj(o«if^ 

[Hi ] 



10 





RH¥8- 15 5 14 3 
16 

[«F*oRB] 

io. i i v-^mm. o&tW— assb) 
2 o 

2 2 

6 0 ^-A7-f-/i/K 

i o o »«sas 
iio -r-f 

i 2 o y-ASW»[Kc» 

1 2. 2 ^StlSClfglS 

1 2 4 ^a^nas 

1 2 6 ymm^mu 

1 4 0 Sffe^filtSB 

1 4 2 *7*J=9 bBfeWttGtt&S 



[i2] 




[0 4] 



KX> 

L 

41F 



120 



122 

i 



126, 



140 



IIO 

T 

A 



(10) 



#I¥8- 15 5 14 3 



[@3] 



me] 




(A) 



[15] 





(xm , ym , Zm ) 




[0 7] 



f W \"— 






OBo 


Xo 


Yo 


Zo 




*o 


Po 


OBi 


Xi 


Yi 


Zi 




0i 


P\ 


0B2 


X 2 


Y 2 


Z2 


02 


0« 


P* 


OB3 


X3 


Y 3 


Zs 




03 


P* 


0B4 


X4 


Y4 


Za 


04 


04 


Pa- 


■ 
i 


i 

i 


i 


i 


i 
■ 


1 
1 


i 
l 




i 
l 
i 


i 


i 
t 


■ 
1 


t 
1 


l 

1 


OBi-2 


Xm-2 


Ym-2 


Zm-2 


Otts-z 


0ttva 




OBi-i 


Xm-i 


Ym-i 


Zm-i 


"(9m- i 


0m-i 


/°m-i 


OBi 


Xm 


Ym 


2m 


# m 


0IT1 


/^m 



(11) 



<&m¥-8- 1 5 5 14 3 








1 




/3 0 if-T 6 mo Z 










fin * n-i x J 


1 






N 





,S3 



.S4 



S5 



,S6 



S7 



S8 




^m^S- 15 5 14 3 



(B) 



84— 


20 




J 5 



















86 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



